Alterations of rat hepatoma cell genomes induced by copper deficiency.
Copper deficiency imposed on a variant rat hepatoma cell line inhibits cell growth and results in genesis of stable well-differentiated, tumorigenic revertants. The treatment caused a substantial increase in DNA content (up to 20%) of G1 and G2/M cells and inhibition of cell proliferation. This phenomenon was correlated with an enhancement of DNA replication. The excess DNA was unstable and rapidly lost with reinitiation of cell growth and mitosis. Minute and double-minute extrachromosomal material was detected by metaphase analysis, suggesting widespread DNA amplification in copper-deficient conditions. Although transitory, these genetic events were associated with genesis of drug-resistant cells and induction of tumorigenicity of the variant hepatoma cells. The data reveal a novel aspect of the consequences of trace element deficiency.